Ward: The most outstanding advance in radiological diagnosis of recent years was the introduction by Swick and von Lichtenberg, in 1929, of excretion urography, and many of you will doubtless remember the epoch-making paper read by von Lichtenberg [1] before this Section in the.early part of 1931.
Since then this method of investigation of the renal tract has been extensively used in many clinics throughout the country, and the time seems ripe for a discussion as to its merits and demerits. Excretion urography may be described as the visualization of a physiological process, for it enables one to study the passage of a solution, opaque to the X-rays, through the kidney and urinary passages, purely as the result of the physiological process of excretion, which proceeds entirely unaffected by instrumentation or any other factor likely to upset its delicate mechanism. It gives us therefore an insight into the physiology of the kidney which, it is not an exaggeration to say, has completely revolutionized our ideas. It has placed in our hands a method whereby we can not only visualize the function of that organ, but also, by watching the course of the fluid as it passes through the calices, pelvis, and ureter, gain an accurate idea of any structural or physiological change in the conducting mechanism. As a method of demonstrating the anatomy of the pelvis and calices, although at times it is surprisingly good, more often it is unreliable, and fails to give that clear outline so necessary for a diagnosis. In such cases, in which the diagnosis depends on an accurate anatomical visualization, retrograde pyelography becomes necessary.
Serial skiagrams are usually taken at five, fifteen, and fifty minutes after injection of 20 c.c. of uroselectan B. The time of appearance of the shadows and any variations on the two sides are the first points of importance to be noticed. Ogier Ward [2] states that:-" Of the serial X-ray photographs, those taken five minutes after injection are the most valuable for general purposes, for normal calices and pelvis are always visible by then; therefore the coinplete absence of any uroselectan shadow at this stage indicates disease causing delay in urinary secretion."
In fifteen minutes the pelvis and calices are usually well filled, for excretion and concentration are at their highest, and the best anatomical details are obtained, and any difference in the rate of secretion and concentration on the two sides is becoming obvious.
At fifty minutes the normal pelvis is beginning to empty and any delay, especially if one-sided, suggests stasis or obstruction. In poorly functioning kidneys in which obstruction is present, radiographs will often show the excretion shadows delayed many hours after the injection of uroselectan.
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We must constantly bear in mind that with excretion urography we are watching a delicate physiological process and any departure from the normal must be carefully observed and noted, especially any difference in behaviour of the two kidneys. It must not be confused with infusion pyelography, which is a purely passive delineation of anatomical outline. The correct reading of urograms can only be done by those experienced in the variations met with in the normal subject, and one is constantly meeting with fresh problems, even after examination of large numbers of cases. I believe that more mistakes are made by trying to read too much into a urogram than by reading too little.
If we are to rely on excretion urography as a method of diagnosis, we must be familiar with its limitations. It is well known that complete failure to throw a shadow occurs in a percentage of cases in health. These failures, which were frequent in the early days, have become progressively less year by year, and many of them are doubtless due to faulty radiological technique. Other factors causing failure are: stoutness of the patient, gas in the colon, too rapid excretion of the uiroselectan, and excessive peristalsis, and in some cases a temporary inhibition of renal excretion. We must be careful, therefore, to recognize, when such cases occur, that it is dangerous to accept failure of visualization as evidence of disease, and in all such cases confirmation must be sought by other means, such as cystoscopy, retrograde pyelography, dye tests, and analysis of the urine.
This bilateral failure is well recognized and usually allowed for, but failure to throw a shadow on one side only is generally held to indicate poor function in that kidney. I have, however, had several cases in which the diseased side has been well shown, whilst the healthy one has failed to throw a shadow. It is true that in such cases faulty radiological technique and general factors, such as size of the patient, can be ruled out, but the other factors, such as too-rapid excretion, excessive peristalsis, and temporary inhibition of function, may easily be present on one side only, and it is well known that gas in the colon much more frequently interferes with excretion urograms on the left side. As most of the factors, therefore, favour failure rather than good delineation, I am very loth to accept, and to act upon, a unilateral negative urogram unless it has been verified by further investigation.
When unilateral failure to give an excretion shadow occurs in cases in which disease of the urinary tract-such as, for example, tuberculosis, a disease which is known to be primary in the kidney and often unilateral-has been established by the finding of pus and tubercle bacilli in the urine, one is probably safe in accepting a negative urogram as evidence of disease. But in such cases as those in which the only symptoms are unilateral pain or intermittent attacks of heematuria, in which the urine between the attacks is perfectly normal, in which the bladder has been proved healthy by cystoscopy, and in which the only evidence of disease is absence of the urographic shadow, I feel tlhat retrograde pyelography ought most certainly to be carried out if possible. I have, however, twice recently been obliged to operate on two cases in which retrograde pyelography has been impossible, and although in each instance I found a growth of the kidney, nevertheless I felt very anxious until the operation had been justified by its results.
In cases of obstruction to the outlet of the pelvis or in the ureter, excretion urography is invaluable, not only in establishing the diagnosis, but in helping to estimate the degree of damage to the kidney. One must bear in mind, however, that in such cases the density of the shadow is not a true indication of function. On the one hand, stasis allows of concentration of the dye, and therefore throws a more pronounced shadow, and is likely to lead to an over-estimation of function, whereas in recent complete obstruction, the shadow may be a very poor one, or even absent, but in such cases the function of the kidney is rapidly restored to normal by removal of the obstruction. In the former case, conservative surgery m-ight be indicated if the density of the shadow was taken as a guide, but at operation one is often surprised to find how badly damaged the kidney really is, and nephrectomy becomes necessary.
I have found excretion urography of the greatest value in the diagnosis of those elusive and common cases of pain of renal distribution in which no clue can be obtained from examination of the urine or by cystoscopy. It will clear up many of these cases by showing varying degrees of stasis, and in others a normal urogram whilst not allowing us to state positively that the pain is not of renal origin-at any rate rules out gross disease and makes it safe to temporize and await tne course of events. It is my first line of attack in such cases, after a straight radiograph has been found negative, and it often saves the patient much instrumentation and the surgeon's time and energy.
As a means of determining the wisdom or necessity for operation in dropped kidney, it is extremely useful, and unless stasis is present in such cases, it is unlikely that operation will be beneficial. It is wise to point out that in all cases of mobile kidney one of the urograms should be taken in the upright position, as kinking or obstruction of the ureter may only occur when the kidney drops to its full extent.
Braasch [3] expresses the opinion that " If excretion urography were employed in all cases of renal ptosis in which surgery iscontemplated in order to determine the degree of stasis, few operations of nephropexy would be carried out."
With this opinion I am in full accord. Hydronephrosis.-As a rule, unless the kidney is so badly damaged as to be almost functionless, excretion urography is particularly successful in the diagnosis of these cases. Obstruction and delay in emptying of the pelvis provide ideal factors for concentration of the uroselectan, and good pictures are usually obtained, often giving surprisingly clear anatomical outline. At other times only a few dilated calices are shown, usually when obstruction is absent, at the time of examination. In the diagnosis of mild degrees of stasis, excretion urography is much more reliable than retrograde pyelography. By the latter method it is always difficult to say positively whether mild degrees of hydronephrosis are present or whether the appearances are due to over-distension of the pelvis. On the other hand, excretion urography does not always give an accurate idea of the size of a hydronephrotic kidney, and this is often better shown by retrograde pyelograms.
As a method of follow-up after plastic or conservative operations in hydronephrotic kidneys, it is invaluable and is often not at all flattering to the surgeon. There seems to be a wave of enthusiasm at the present time for so-called conservative surgery of the kidney, and from a perusal of the literature one would think that it was a modern discovery. I feel that if those surgeons who are so enthusiastic would carefully follow up their cases by periodical examination with excretion urography, this wave of enthusiasm would soon decline.
Ureterectasis.-TJreterectasis is well shown on the excretory urograms when obstruction is present with dilatation above. The normal ureter is rarely visualized in its wbole length; usually only the upper third, or more rarely the lower third alone, being filled, and commonly these show peristaltic waves. If obstruction is present there will be dilatation above the obstruction, with narrowing at its site. We have heard a great deal about stricture of the ureter during the last few years, but in my experience it is a very rare condition, except after direct injury at operation or as a late result of the impaction of a stone.
If excretory urograms were made and only those cases in which stasis was present were treated, I feel that dilatation would be needed in only a few cases.
Urinary tuberculosis.-Excretion urography is invaluable in helping one to get rapidly an idea of a case in which tuberculosis has been established by examination of the urine. The diseased side is usually well shown and the characteristic appearance of ulceration of the calices and cavitation in the cortex, together with dilatation of the ureter, makes the disease on that side certain. The entire absence of a shadow on one side is also fairly conclusive evidence of extensive disease. These findings enable the surgeon to concentrate his attention on the supposedly sound side and save the patient much instrumentation. Anything which does this in these distressingly difficult cases must be a very great gain both to the surgeon and his patient. The presence of a normal excretion does not exclude the presence of tuberculosis. In such cases it very rarely happens that we get such accurate anatomical delineation of calices that we can with certainty say that no disease is present. In all such cases it is my strong opinion that it is essential for retrograde catheterization of the supposedly sound kidney to be carried out and the catheterized urine examined for pus and tubercle bacilli. I do not consider a retrograde pyelogram as safe evidence of the absence of disease in such cases. I believe that the presence or absence of pus in the catheterized urine is the most delicate test of all. But supposing catheterization of the ureters to be impossible, as it not infrequently is in severe ulceration of the bladder, can we safely rely on the urograms? I feel that in doing so we must be taking a risk, but in certain cases it may be a justifiable one.
If, for example, the renal function tests are good, if excretion of blue is normal, and if there is no change in the ureteric orifice to raise suspicions, one may take the risk; but if function tests are poor, if excretion of blue is bad, and there is ulceration of the ureteric orifice, one ought to hold one's hand despite a normal excretion of uroselectan on that side.
It is very useful in the follow-up of cases in which nephrectomy has been performed on account of tuberculosis, and in many of these in which the bladder remains severely ulcerated and in a state of almost continuous spasm, it has been shown that hydronephrosis of the healthy kidney is not uncommon and may kill the patient from uremia without that kidney becoming infected with tuberculosis.
Excretion urography demonstrates these cases with absolute clarity.
Tumours of the kidney.-Intravenous urography is unreliable in the diagnosis of renal tumours, because it so often fails to give an accurate anatomical delineation of the pelvis and calices, and it is on this that the diagnosis usually depends. Retrograde urography is undoubtedly the method of choice in such cases and will demonstrate early changes in the shape and size and any filling defects which may be present, and it is far more reliable. Wade [4] has drawn attention to a point which I have also observed, namely, that in diffuse carcinoma of the cortex of the kidney, filling defects and alterations in shape of the calices are often absent, and that in such cases function is interfered with before anatomical outline. In such cases retrograde pyelograms will fail, but excretion urography, by failing to give a shadow, will demonstrate loss of function caused by infiltration of the kidney with cancer cells. Wade further states that, " The degree of malignancy varies inversely with the degree of demonstrable renal functional activity, as shown by urography." Although this statement contains a germ of truth I am afraid it will not be generally accepted. I have quite recently operated on two cases in which intravenous urography failed to show any functional activity of the kidney on the diseased side, but in each of these the actual destruction of kidney tissue was comparatively small and the tumour was a localized one without any infiltration of the surrounding healthy tissue.
Renal back-pressure and prostatic obstruction.-I had hoped, when excretion urography was first introduced, to have in it a reliable method of estimating renal damage in cases of prostatic obstruction, but unfortunately my hopes have been completely shattered by our results. In 80% of the cases we have failed to get a satisfactory urogram, and my visions of estimating the damage in such cases, by a graphic record of the varying degrees of back-pressure and dilatation of ureter and kidney, have faded into the background. 1198 54 Young [5] has had the same experience in cases which have been catheterdrained on account of back-pressure, and in wbich the usual function tests have been restored almost completely to normal. In such cases he has found the elimination of uroselectan greatly delayed and diminished, resulting in very poor and indistinct urograms. Dean and White, working in his clinic, estimated that the quantity of uroselectan in the urine is less than normal and greatly delayed in reaching its maximum concentration. In such cases, therefore, the excretion of uroselectan is a more delicate test of renal function than the tests usually employed. Excretion urography will, however, occasionally demonstrate backpressure in an early case before it has been otherwise suspected and thus afford valuable information on which advice as to the advisability of operations can be based.
In the follow-up of cases in which the ureters have been transplanted into the rectum or colon, intravenous urography is the only available method which will give us accurate information as to how the kidneys are progressing. In the pyelitis of pregnancy, it gives valuable information on which to base one's advice as to the conduct of such cases. In the differential diagnosis of abdominal tumours, it is often of great help, and in all cases in which retrograde pyelography is impossible or contra-indicated, it is invaluable.
Excretion urography is a very great advance on anything that has gone before. In the short time during which it has been available it has established itself as one of the most important aids to diagnosis which the urologist has, and it enables him easily, and without pain or inconvenience to his patient, to establish a diagnosis in many cases which previously must have remained in doubt, or only been finally elucidated by extensive instrumental investigation. In the unravelling of some of our problems it stands alone.
In closing my remarks, let me remind you, however, that radiography is only a link in the chain of evidence, sometimes a strong one, at others a weak and unreliable one. It must at all times be taken in conjunction with the clinical evidence available and often must be supported and verified by instrumental examination, before its findings can be accepted. Under no circumstances should the radiographic report be communicated to the patient. The surgeon or physician is the only person who is in possession of the clinical facts and findings, and is therefore the only one who can interpret and attach the correct importance to the radiographic findings. recurrent renal infections, definite evidence will be shown by excretion urography. Only in a small percentage will its complementary examination, ascending pyelography, be necessary in order to arrive at a diagnosis.
In acute renal infection excretion urography shows no evidence of the opaque medium in the pelvis or calices or, at best, shows only a fleeting, incomplete filling, but a good shadow of the medium is obtained in the bladder. Such cases, if re-examined after an interval of a few weeks, and if infection has subsided, will show a normal picture. In an acute exacerbation of a chronic condition, the changes of chronic infection will be shown.
The inflammatory lesion may be confined mostly to the pelvis or mostly to the parenchyma. This division is, of course, purely arbitrary, but from the radiographic point of view it affords a reasonable classification on which to base the interpretation of the radiographic changes. JULY-UROL. 2 * In those cases in which the infection predominates in the pelvis the earliest changes seen are dilatation of the calices, dilatation of the pelvis, and dilatation of the upper portion of the ureter. One or more of these changes may be present in any given case. In an ascending pyelogram the calices show a loss of the terminal irregularities. They are clubbed, and there is a varying degree of dilatation and elongation of the isthmus. It is characteristic of an inflammatory dilatation that the calices are not symmetrically and equally enlarged. In the intravenous pyelogram the terminal irregularities may be lost, but as a rule the clubbing is not nearly so marked as in the ascending pyelogram. More commonly, the terminal irregularities are still present but they have lost their sharply defined outline. They appear hazy and indistinct, as if the patient had breathed, or as if there had been slight extravasation of the medium, whilst the rest of the image of the pelvis and calices is sharply defined. There is also some elongation of the calices.
In many of these cases there is also a definite dilatation of the first inch or two of the ureter. This inflammatory dilatation is constant and persists unchanged on every radiogram throughout the examination. Below this dilatation the ureter may be normal or may be irregularly contracted. That this dilatation is not the result of an obstruction is proved by the absence of back-pressure changes in the pelvis and calices. In a normal pyelogram one may sometimes see a similar apparent lilatation of the ureter, but this is not found on every film. In the inflammatory condition it persists throughout the examination and is present in all radiograms. In some cases the only visible change is a dilatation of the pelvis, with an alteration in the pelvi-ureteric angle, which becomes more acute. Although at first sight in these eases there appears to be a normal wide angle between the pelvis and the ureter, on close inspection a definitely acute angle between the pelvis and the ureter can be made out, masked by the overlapping of the dilated pelvis.
In these cases there has been an extension of the inflammatory process outside the pelvis proper, and adhesions between the pelvis and the ureter have resulted. Even when the infection has passed off, the dilatation of the pelvis persists, because of the obstructive element which is now present. Of course with an ascending pyelogram the dilatation in such cases is much greater than in the intravenous pyelogram, but this is due to an artificial back-pressure.
As a rule at this stage there is little or no interference with the function of the kidneys as demonstrated by the time of the appearance of the opaque medium. With the addition of this obstructive factor a progressive dilatation takes place, resulting in varying degrees of hydronephrosis. The inflammatory hydronephrosis, in contrast to the purely obstructive type, never reaches such a large size, and is much more irregular, and the unequal dilatation of the calices persists. An intravenous pyelogram will usually indicate the infective nature of the dilatation because, on the opposite side, infective changes are also present.
The differentiation of the inflammatory from the purely obstructive type of hydronephrosis of high degree can be made from the fact that in the obstructive type compensatory hypertrophy takes place in the opposite kidney as the hydronephrosis advances. Incidentally, it is well not to mistake this physiological hypertrophy for a pathological dilatation. The compensatory hypertrophy shows a uniform enlargement of the normal image of the pelvis and calices and there is an associated enlargement of the renal shadow.
The characteristic of the type which has been considered is dilatation, whilst the characteristic of the other type is contraction. In the parenchymatous group the inflammatory attack is concentrated chiefly upon the kidney substance. The result of the inflammation in the kidney tissue surrounding the pelvis and calices is fibrosis and subsequent contraction; this involves the calices and they become shortened, contracted, and distorted. At the same time the pelvis may be markedly shrunken and deformed. Of course in any given case both types of changes may be present. 1200 56 These cases of cicatricial contraction of the pelvis and calices are amongst the most difficult pyelograms to interpret. The conditions from which they have to be differentiated are essentially new growth and tubercle. A neoplasm which has advanced to a size sufficient to produce such a deformity of the pelvis and calices will of necessity have destroyed the renal function, and no image at all will be obtained by intravenous pyelography. A normal intravenous pyelogram will exclude new growth. Either there is no function on the affected side or else one of the classical deformities will be seen.
The differentiation from tuberculosis is usually possible. The characteristic feature of tuberculosis is the presence of cortical necrosis. Although this may occur in pyelonephritis it is relatively uncommon. When tuberculosis has advanced sufficiently to produce a cicatricial deformity comparable to that in pyelonephritis, the kidney function will have ceased and in this stage typical tuberculous changes will be seen in the ureter and in the bladder.
Mr. H. P. Winsbury-White: Dr. Cordiner has called attention to some very important points regarding early radiographic changes in the kidneys. Ever since the introduction of the intravenous method of urography I have noted many cases in which there existed prostatic or bladder-neck infection in the male, or infection of the cervix uteri and bladder-neck in the female, accompanied by mild degrees of dilatation of the renal pelvis and upper part of the ureter. I interpret these signs as inflammatory and ascending in origin.
Many of these cases are associated with symptoms related to the upper urinary tract and the symptoms disappear, or are alleviated, on treatment of the inflammatory condition below. It is striking to notice in the series of skiagrams taken of one patient how a lack of definition in a single calix, or in a group of calices, will persist in all the films. It is difficult not to believe that these facts imply a localized area of impaired renal function. Moreover it is evidence which cannot be elicited with the retrograde method of pyelography, as the pressure with the syringe will force the fluid into all the calices.
